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SEQUENCE LISTING 



(1) GENERAL INFORMATION^ 

(i) APPLICANT: Ullrich, Axel 

Gishiasky, Mikhail 
Sures Airman G. 



(ii) TITLE OF INVENTIOl 
Kinases 



Novel Megakaryocytic Protein 



(iii) NUMBER OF SEQUENCES :\ 21 



(iv) CORRESPONDENCE ADDRE! 

(A) ADDRESSEE : Pennii 

(B) STREET: 1155 Averifl 

(C) CITY: New York 

(D) STATE: New York 

(E) COUNTRY: U.S.A. 

(F) ZIP: 10036 



& Edmonds 
te of the Americas 



(v) COMPUTER READABLE FORM: 

(A) MEDIUM TYPE: Floppy disk 

(B) COMPUTER: IBM PC COmpkj^Lble 

(C) OPERATING SYSTEM: PC -DOS /MS - DOS 

(D) SOFTWARE: Patentln ReVlAase #1.0, Version #1 

(vi) CURRENT APPLICATION DATA: 

(A) APPLICATION NUMBER: US 0^/426,509 

(B) FILING DATE: 21-APR-1995 

(C) CLASSIFICATION: 

(vii) PRIOR APPLICATION DATA: 

(A) APPLICATION NUMBER: US 08/2^2,545 

(B) FILING DATE: 22 -APR- 1994 

( C ) C LAS S I F I CAT I ON : 

(viii) ATTORNEY /AGENT INFORMATION: 

(A) NAME: Coruzzi, Laura A. 

(B) REGISTRATION NUMBER: 30,742 

(C) REFERENCE /DOCKET NUMBER: 7683-0 

(ix) TELECOMMUNICATION INFORMATION 

(A) TELEPHONE: (212)790-9090 

(B) TELEFAX: (212)869-9741 

(C) TELEX: 66141 PENNIE 



(2) INFORMATION FOR SEQ ID NO : 1 : 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2000 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: DNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 1 : 
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CTCGCTCCAA GTTGTfeCAGC CGGGACCGCC TCGGGGTGTG CAGCCGGCTC GCGGAGGCCC 6 0 

TCCTGGGGGC GGGCGCGGGG CGGCTCGGGG GCGCCCCCTG AGCAGAAAAC AGGAAGAACC 12 0 

AGGCTCGGTC CAGTGGCACC CAGCTCCCTA CCTCCTGTGC CAGCCGCCTG GCCTGTGGCA 18 0 

GGCCATTCCC AGCGTCCCCS ACTGTGACCA CTTGCTCAGT GTGCCTCTCA CCTGCCTCAG 24 0 

TTTCCCTCTG GGGGGCGATG\GCGGGGCGAG GCTCTCTGGT TTCCTGGCGG GCATTTCACG 3 00 

GCTGTGATTC TGCTGAGGAA OTTCCCCGGG TGAGCCCCCG CTTCCTCCGA GCCTGGCACC 360 

CCCCTCCCGT CTCAGCCAGG ATOCCAACGA GGCGCTGGGC CCCGGGCACC CAGTGTATCA 42 0 

CCAAATGCGA GCACACCCGC CCCAAGCCAG GGGAGCTGGC CTTCCGCAAG GGCGACGTGG 48 0 

TCACCATCCT GGAGGCCTGC GAGAACAAGA GCTGGTACCG CGTCAAGCAC CACACCAGTG 54 0 

GACAGGAGGG GCTGCTGGCA GCTGGGQCGC TGCGGGAGCG GGAGGCCCTC TCCGCAGACC 60 0 

CCAAGCTCAG CCTCATGCCG TGGTTCCAtG GGAAGATCTC GGGCCAGGAG GCTGTCCAGC 660 

AGCTGCAGCC TCCCGAGGAT GGGCTGTTCC1 TGGTGCGGGA GTCCGCGCGC CACCCCGGCG 72 0 

ACTACGTCCT GTGCGTGAGC TTTGGCCGCG/^CGTCATCCA CTACCGCGTG CTGCACCGCG 78 0 

ACGGCCACCT CACAATCGAT GAGGCCGTG'^^TSTTCTGCAA CCTCATGGAC ATGGTGG AG C 84 0 

ATTACAGCAA GGACAAGGGC GCTATCTGCA CcAaGCTGGT GAGACCAAAG CGGAAACACG 90 0 

GGACCAAGTC GGCCGAGGAG GAGCTGGCCA GGGC5BGGCTG GTTACTGAAC CTGCAGCATT 96 0 

TGAC AT TGGG AGCACAGATC GGAGAGGGAG AGTTTGGAGC TGTCCTGCAG GGTGAGTACC 102 0 

TGGGGCAAAA GGTGGCCGTG AAGAATATCA AGTGTGA^GT GACAGCCCAG GCCTTCCTGG 108 0 

ACGAGACGGC CGTCATGACG AAGATGCAAC ACGAGAACOT GGTGCGTCTC CTGGGCGTGA 114 0 

TCCTGCACCA GGGGCTGTAC ATTGTCATGG AGCACGTGA(A CAAGGGCAAC CTGGTGAACT 12 00 

TTCTGCGGAC CCGGGGTCGA GCCCTCGTGA ACACCGCTCA GLCTCCTGCAG TTTTCTCTGC 12 6 0 

ACGTGGCCGA GGGCATGGAG TACCTGGAGA GCAAGAAGCT TOTGCACCGC GACCTGGCCG 132 0 

CCCGCAACAT CCTGGTCTCA GAGGACCTGG TGGCCAAGGT CAGfcjGACTTT GGCCTGGCCA 13 8 0 

AAGCCGAGCG GAAGGGGCTA GACTCAAGCC GGCTGCCCGT CAAGTGGACG GCGCCCGAGG 144 0 

CTCTCAAACA CGGGAAGTTC ACCAGCAAGT CGGATGTCTG GAGTTTJTGGG GTGCTGCTCT 1500 

GGGAGGTCTT CTCATATGGA CGGGCTCCGT ACCCTAAAAT GTCACTGAAA GAGGTGTCGG 156 0 

AGGCCGTGGA GAAGGGGTAC CGCATGGAAC CCCCCGAGGG CTGTCCAGGC CCCGTGCACG 1620 

TCCTCATGAG CAGCTGCTGG GAGGCAGAGC CCGCCCGCCG GCCACCCTTQ CGCAAACTGG 16 80 

CCGAGAAGCT GGCCCGGGAG CTACGCAGTG CAGGTGCCCC AGCCTCCGTC VcAGGGCAGG 174 0 

ACGCCGACGG CTCCACCTCG CCCCGAAGCC AGGAGCCCTG ACCCCACCCG GTiGGGGCCCT 18 00 

TGGCCCCAGA GGACCGAGAG AGTGGAGAGT GCGGCGTGGG GGCAGTGACC AGGCCCAAGG 186 0 

AGGGTCCAGG CGGGCAAGTC ATCCTCCTGG TGCCCACAGC AGGGGCTGGC CCAOSTAGGG 192 0 
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GGCTCTGGGC GGCCCGTGGA CACCCCAGAC CTGCGAAGGA TGATCGCCCG ATAAAGACGG 
ATTCTAAGGA CTCTAAAAAA 



1980 
2000 



(2) INFORMATION FOR SEQ ID NO : 2 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH : 507 amino acids 

(B) T3!>PE : amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPQtliOGY : unknown 

(ii) MOLECULE TYPE : protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 2 : 

Met Ala Gly Arg Gly TSer Leu Val Ser Trp Arg Ala Phe His Gly Cys 
1 5 \ 10 15 

Asp Ser Ala Glu Glu Leu\ Pro Arg Val Ser Pro Arg Phe Leu Arg Ala 

20 \ 25 30 

Trp His Pro Pro Pro Val Se^r Ala Arg Met Pro Thr Arg Arg Trp Ala 
35 \ 40 45 



Pro Gly Thr Gin Cys lie Thr 
50 55 



.Cys Glu His Thr Arg Pro Lys Pro 

60 



Gly Glu Leu Ala Phe Arg Lys 
65 70 



k sp Val Val Thr lie Leu Glu Ala 
75 80 



Cys Glu Asn Lys Ser Trp Tyr Arg Va\ Lys His His Thr Ser Gly Gin 

85 \90 95 



Glu Gly Leu Leu Ala Ala Gly Ala Leu 

100 105 



Glu Arg Glu Ala Leu Ser 

110 



Ala Asp Pro Lys Leu Ser Leu Met Pro Trp &he His Gly Lys lie Ser 
115 120 \ 125 

Gly Gin Glu Ala Val Gin Gin Leu Gin Pro Pro Vlu Asp Gly Leu Phe 
130 135 3>40 



Leu Val Arg Glu Ser Ala Arg His Pro Gly Asp Tyr 
145 150 155 



,Val Leu Cys Val 

160 



Ser Phe Gly Arg Asp Val lie His Tyr Arg Val Leu Hiss Arg Asp Gly 

165 170 \ 175 

His Leu Thr lie Asp Glu Ala Val Phe Phe Cys Asn Leu M^t Asp Met 

180 185 1 

Val Glu His Tyr Ser Lys Asp Lys Gly Ala lie Cys Thr Lys\eu Val 
195 200 205 

Arg Pro Lys Arg Lys His Gly Thr Lys Ser Ala Glu Glu Glu Le\ Ala 
210 215 220 

Arg Ala Gly Trp Leu Leu Asn Leu Gin His Leu Thr Leu Gly Ala <j\j_n 

225 230 235 2 
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Il>e Gly Glu Gly Glu Phe Gly Ala Val Leu Gin Gly Glu Tyr Leu Gly 

245 250 255 

Gin \vs Val Ala Val Lys Asn lie Lys Cys Asp Val Thr Ala Gin Ala 

260 265 270 

Phe LeuN^sp Glu Thr Ala Val Met Thr Lys Met Gin His Glu Asn Leu 

5 280 285 

Val Arg Le\ Leu Gly Val lie Leu His Gin Gly Leu Tyr lie Val Met 
290 \ 295 300 

Glu His Val sVr Lys Gly Asn Leu Val Asn Phe Leu Arg Thr Arg Gly 
305 \ 310 315 320 

Arg Ala Leu Val \sn Thr Ala Gin Leu Leu Gin Phe Ser Leu His Val 

5 330 335 

Ala Glu Gly Met Glu\ Tyr Leu Glu Ser Lys Lys Leu Val His Arg Asp 

340 \ 345 350 

Leu Ala Ala Arg Asn IJSe Leu Val Ser Glu Asp Leu Val Ala Lys Val 
355 \ 360 365 



Ser Asp Phe Gly Leu Al« 
370 



s Ala Glu Arg Lys Gly Leu Asp Ser Ser 
3*5 ^ 380 



Arg Leu Pro Val Lys Trp 
385 390 



Thr\Ala Pro Glu Ala Leu Lys His Gly Lys 

395 400 



Phe Thr Ser Lys Ser Asp Val T&p Ser Phe Gly Val Leu Leu Trp Glu 

405 \ 410 415 

Val Phe Ser Tyr Gly Arg Ala Pro Yyr Pro Lys Met Ser Leu Lys Glu 

420 4^5 430 

Val Ser Glu Ala Val Glu Lys Gly TyX Arg Met Glu Pro Pro Glu Gly 
435 440 \ 445 



Cys Pro Gly Pro Val His Val Leu Met 
450 455 



S^r Ser Cys Trp Glu Ala Glu 
460 



Pro Ala Arg Arg Pro Pro Phe Arg Lys Leu Via Glu Lys Leu Ala Arg 
465 470 475 480 

Glu Leu Arg Ser Ala Gly Ala Pro Ala Ser Va\ Ser Gly Gin Asp Ala 

485 490 \ 495 

Asp Gly Ser Thr Ser Pro Arg Ser Gin Glu Pro 

500 505 

(2) INFORMATION FOR SEQ ID NO : 3 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2 500 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 



(ii) MOLECULE TYPE: DNA 
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SEQUENCE DESCRIPTION: SEQ ID NO : 3 : 

CCGCTTT*rSX3 CTTAGAGCTT GAGAGT C AAA GTTAAGGACC CACATGTATA CTTCGGCTCT 6 0 

AGCGAGTCTA\AGGATGATAA TATGGATACA AAATCTATTC TAGAAGAACT TCTTCTCAAA 12 0 

AGATCACAGC aXaAGAAGAA AATGTCACCA AATAATTACA AAGAACGGCT TTTTGTTTTG 18 0 

ACCAAAACAA ACcVrTCCTA CTATGAATAT GACAAAATGA AAAGGGGCAG CAGAAAAGGA 24 0 

TCCATTGAAA TTAAG^AAT CAGATGTGTG G AG AAAG T AA ATCTCGAGGA GCAGACGCCT 3 00 

GTAGAGAGAC AGTACCC&TT TCAGATTGTC TATAAAGATG GGCTTCTCTA TGTCTATGCA 36 0 

TCAAATGAAG AGAGC CGAAfe TCAGTGGTTG AAAGCATTAC AAAAAGAGAT AAGGGGTAAC 42 0 

CCCCACCTGC TGGTCAAGTA TCCATAGTGGG TTCTTCGTGG ACGGGAAGTT CCTGTGTTGC 48 0 

CAGCAGAGCT GTAAAGCAGC CCCAGGATGT ACCCTCTGGG AAGCATATGC TAATCTGCAT 54 0 

ACTGCAGTCA ATGAAGAGAA ACACAGAGTT CCCACCTTCC CAGACAGAGT GCTGAAGATA 6 00 

CCTCGGGCAG TTCCTGTTCT CAAAATSGGAT GCACCATCTT CAAGTACCAC TCTAGCCCAA 66 0 

TATGACAACG AATCAAAGAA AAACTATGK3C TCCCAGCCAC CATCTTCAAG TACCAGTCTA 72 0 

GCGCAATATG ACAGCAACTC AAAGAAAATC TATGGCTCCC AGCCAAACTT CAACATGCAG 78 0 

TATATTCCAA GGGAAGACTT CCCTGACTGGYGGCAAGTAA GAAAACTGAA AAGTAGCAGC 84 0 

AGCAGTGAAG ATGTTGCAAG CAGTAACCAA a)\AGAAAGAA ATGTGAATCA CACCACCTCA 900 

AAGATTTCAT GGGAATTCCC TGAGTCAAGT TCATCTGAAG AAGAGGAAAA CCTGGATGAT 96 0 

TATGACTGGT TTGCTGGTAA CATCTCCAGA TCAC^ATCTG AACAGTTACT CAGACAAAAG 102 0 

GGAAAAGAAG GAGCATTTAT GGTTAGAAAT TCGAGCQAAG TGGGAATGTA CACAGTGTCC 108 0 

TTATTTAGTA AGGC TGTGAA TGATAAAAAA GGAACTGT^A AACATTACCA CGTGCATACA 114 0 

AATGCTGAGA ACAAATTATA CCTGGCAGAA AACTACTGTTy TTGATTCCAT TCCAAAGCTT 12 00 

ATTCATTATC ATCAACACAA TTCAGCAGGC ATGATCACAC OGCTCCGCCA CCCTGTGTCA 12 6 0 

AC AAAGG CCA ACAAGGTCCC CGACTCTGTG TCCCTGGGAA AT&GAATCTG GGAACTGAAA 1320 

AGAGAAGAGA TTACCTTGTT GAAGGAGCTG GGAAGTGGCC AGTTTGGAGT GGTCCAGCTG 13 8 0 

GGCAAGTGGA AGGGGCAGTA TGATGTTGCT GTTAAGATGA TCAAGGAGGG CTCCATGTCA 144 0 

GAAGATGAAT TCTTTCAGGA GGCCCAGACT ATGATGAAAC TCAGCCATCC CAAGCTGGTT 1500 

AAATTCTATG GAGTGTGTTC AAAGGAATAC CCCATATACA TAGTGACTGA AT AT AT AAG C 156 0 

AATGGCTGCT TGCTGAATTA CCTGAGGAGT CACGGAAAAG GACTTGAACC\TTCCCAGCTC 162 0 

TTAGAAATGT GCTACGATGT CTGTGAAGGC ATGGCCTTCT TGGAGAGT C A OTAATTCATA 168 0 

CACCGGGACT TGGCTGCTCG TAACTGCTTG GTGGACAGAG ATCTCTGTGT GA^AGTATCT 174 0 

GACTTTGGAA TGACAAGGTA TGTTCTTGAT GAC CAGTATG TCAGTTCAGT CGGa)\CAAAG 18 00 

TTTCCAGTCA AGTGGTCAGC TCCAGAGGTG TTTCATTACT TCAAATACAG CAGCAAlSTCA 186 0 



I 
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GACGTATGGG CATTTGGGAT CCTGATGTGG GAGGTGTTCA GCCTGGGGAA GCAGCCCTAT 

GACTTGTATG ACTACTCCCA GGTGGTTCTG AAGGTCTCCC AGGGCCACAG GCTTTACCGG 

CCCCACCTGG CATCisGACAC CATCTACCAG ATCATGTACA GCTGCTGGCA CGAGCTTCCA 

GAAAAGCGTC CCACATOTCA GCAACTCCTG TCTTCCATTG AACCACTTCG GGAAAAAGAC 

AAGCATTGAA GAAGAAATTA GGAGTGCTGA TAAGAATGAA TATAGATGCT GGCCAGCATT 



TTCATTCATT TTAAGGi 



LG TAGCAAGGCA TAATGTAATT TAGCTAGTTT TTAATAGTGT 



TCTCTGTATT GTCTATTATl\ TAGAAATGAA CAAGGCAGGA AACAAAAGAT TCCCTTGAAA 

TTTAGGTCAA ATTAGTAATT WgTTTATGC TGCCCCTGAT ATAACACTTT CCAGCCTATA 

GCAGAAGCAC ATTTTCAGAC TGCAATATAG AG AC TGTGTT CATGTGTAAA GACTGAGCAG 

AACTGAAAAA TTACTTATTG GATATTCATT CTTTTCTTTA TATTGTCATT GTCACAACAA 



T TAAAT AT AC TACCAAGTAC 



AAAAAAAAAA 



1920 
1980 
2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2500 



(2) INFORMATION FOR SEQ ID N(\: 4 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 6 75 amin<\ acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID\NO : 4 : 



Met Asp Thr Lys Ser lie Leu Glu 
1 5 



Leu Leu Leu Lys Arg Ser Gin 
10 15 



Gin Lys Lys Lys Met Ser Pro Asn Asn ^r Lys Glu Arg Leu Phe Val 

20 25 \ 30 



Leu Thr Lys Thr Asn Leu Ser Tyr Tyr GlA Tyr Asp Lys Met Lys Arg 
35 40 \ 45 

Gly Ser Arg Lys Gly Ser lie Glu lie Lys Dys lie Arg Cys Val Glu 
50 55 \ 60 

Lys Val Asn Leu Glu Glu Gin Thr Pro Val Glu\ Arg Gin Tyr Pro Phe 
65 70 75 \ 80 

Gin lie Val Tyr Lys Asp Gly Leu Leu Tyr Val Tyr Ala Ser Asn Glu 

85 90 \ 95 

Glu Ser Arg Ser Gin Trp Leu Lys Ala Leu Gin LysVsiu lie Arg Gly 

100 105 \ 110 

Asn Pro His Leu Leu Val Lys Tyr His Ser Gly Phe Pn^e, Val Asp Gly 
115 120 i: 

Lys Phe Leu Cys Cys Gin Gin Ser Cys Lys Ala Ala Pro\piy Cys Thr 
130 135 140 



Leu TrpXGlu Ala 
145 \ 

His Arg Val Pro 



Val Pro Val Yieu 

1^80 

Gin Tyr Asp Ash 
195 

Ser Ser Thr Ser 
210 

Gly Ser Gin Pro 
225 

Pro Asp Trp Trp 



Asp Val Ala Ser 

260 

Ser Lys lie Ser 
275 

Glu Asn Leu Asp 
290 

Gin Ser Glu Gin 
305 

Val Arg Asn Ser 



Lys Ala Val Asn 

340 

Thr Asn Ala Glu 
355 

Ser lie Pro Lys 
370 

lie Thr Arg Leu 
385 

Asp Ser Val Ser 



lie Thr Leu Leu 

420 

Leu Gly Lys Trp 
435 

Glu Gly Ser Met 
450 

Met Lys Leu Ser 
465 



Tyr Ala Asn Leu 
150 

Thr Phe Pro Asp 
165 

Lys Met Asp Ala 



Glu Ser Lys Lys 
v 200 

Leu Ala Gin Tyr 

\ 215 

Asn B?he Asn Met 
2^0 

Gin VaPv Arg Lys 
245 \ 

Ser Asn G\n-~Lys 



Trp Glu PIie\Pro 

Asp Tyr Asp Trp 
295 > 

Leu Leu Arg Gin 
310 

Ser Gin Val Gly 
325 

Asp Lys Lys Gly 



Asn Lys Leu Tyr 

360 

Leu lie His Tyr 
375 

Arg His Pro Val 
390 

Leu Gly Asn Gly 
405 

Lys Glu Leu Gly 



Lys Gly Gin Tyr 

440 

Ser Glu Asp Glu 
455 

His Pro Lys Leu 
470 



His Thr Ala Val 
155 

Arg Val Leu Lys 
170 

Pro Ser Ser Ser 
185 

Asn Tyr Gly Ser 



Asp Ser Asn Ser 

220 

Gin Tyr lie Pro 
235 

Leu Lys Ser Ser 
250 

Glu Arg Asn Val 
265 

Glu Ser Ser Ser 



Phe Ala Gly Asn 

300 

Bys Gly Lys Glu 

MetATyr Thr Val 
^30 

Thr VaNl Lys His 
345 \ 

Leu Ala Glu Asn 



His Gin His\ Asn 

\380 

Ser Thr Lys A\a 
395 \ 

lie Trp Glu Leu 
410 

Ser Gly Gin Phe 
425 

Asp Val Ala Val 



Phe Phe Gin Glu 

460 

Val Lys Phe Tyr 
475 



Asn Glu Glu Lys 

160 

lie Pro Arg Ala 
175 

Thr Thr Leu Ala 
190 

Gin Pro Pro Ser 
205 

Lys Lys lie Tyr 



Arg Glu Asp Phe 

240 

Ser Ser Ser Glu 
255 

Asn His Thr Thr 
270 

Ser Glu Glu Glu 
285 

lie Ser Arg Ser 



Gly Ala Phe Met 

320 

Ser Leu Phe Ser 
335 

Tyr His Val His 
350 

Tyr Cys Phe Asp 
365 

Ser Ala Gly Met 



Asn Lys Val Pro 

400 

Jjys Arg Glu Glu 
\ 415 

gV Val Val Gin 
\ 430 

Lys Viet lie Lys 
445 \ 

Ala GJSn Thr Met 



Gly Val \Cys Ser 
\ 480 



1 



I 
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Lys Glu T$k$ Pro lie Tyr lie Val Thr Glu Tyr lie Ser Asn Gly Cys 

485 490 495 

Leu Leu Asn \yr Leu Arg Ser His Gly Lys Gly Leu Glu Pro Ser Gin 

0 505 510 

Leu Leu Glu MeK Cys Tyr Asp Val Cys Glu Gly Met Ala Phe Leu Glu 
515 \ 520 525 

Ser His Gin Phe l^e His Arg Asp Leu Ala Ala Arg Asn Cys Leu Val 
530 \ 535 540 

Asp Arg Asp Leu CysyVal Lys Val Ser Asp Phe Gly Met Thr Arg Tyr 
545 ^650 555 560 

Val Leu Asp Asp Gin tVt Val Ser Ser Val Gly Thr Lys Phe Pro Val 

565 \ 570 575 



Lys Trp Ser Ala Pro Glu 

580 



VVal Phe His Tyr Phe Lys Tyr Ser Ser Lys 
585 590 



Ser Asp Val Trp Ala Phe Gly lie Leu Met Trp Glu Val Phe Ser Leu 
595 \ 600 605 



Gly Lys Gin Pro Tyr Asp Leu 
610 615 



isp Asn Ser Gin Val Val Leu Lys 

620 



Val Ser Gin Gly His Arg Leu 
625 630 



Pro His Leu Ala Ser Asp Thr 
635 640 



lie Tyr Gin lie Met Tyr Ser Cys l*rp His Glu Leu Pro Glu Lys Arg 

645 \ 650 655 

Pro Thr Phe Gin Gin Leu Leu Ser Senile Glu Pro Leu Arg Glu Lys 

660 665 \ 670 



Asp Lys His 
675 

(2) INFORMATION FOR SEQ ID NO : 5 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 2770 base pairs 

(B) TYPE: nucleic acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: DNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 5 : 



CCGGACTGGT CGAAAGACAG GAACAGACTT GAAACAGGGG GAGAGCTCCT GGCGAAACGA 
AGACGTGGAG GTTTTACCAG GGATAAGAAG AAAAGACACC TTCCTAGTGA GCA^CTGCCC 
AGCTCCTGCT CAGTTTTGCC TCGGGGTAGC ACCTCCAGCC ACAGAAAGCA AGCCGGTAAG 
TCTCTCCAGG TAGGACTTGC TGCAACCCAG CTGCTGGACT GATCTGAAAC GGGACtVtGC 
ATACTCTCCG AAGTATGGTG AGTTGGTGCT GACTTCAAAG TTGCCTGGTG AAGGAAGATA 



60 
120 
180 
240 
300 
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AGGTGGATCG CA&AGACTAA GGGGAGAGGG AGAAGCCCTG CTCCTCTTCT CCCCACCAAG 360 

G C AC AATG AG CAACATCTGT CAGAGGCTCT GGGAGTACCT AGAACCCTAT CTCCCCTGTT 42 0 

TGTCCACGGA GGCAGACAAG TCAACCGTGA TTGAAAATCC AGGGGCCCTT TGCTCTCCCC 48 0 

AGTCACAGAG GCATGGCC^C TACTTTGTGG CTTTGTTTGA TTACCAGGCT CGGACTGCTG 54 0 

AGGACTTGAG CTTCCGAGCA \GGTGACAAAC TTCAAGTTCT GGACACTTTG CATGAGGGCT 6 00 

GGTGGTTTGC CAGACACTTG G^GAAAAGAC GAGATGGCTC CAGTCAGCAA CTACAAGGCT 66 0 

ATATTCCTTC TAACTACGTG GCTGAGGACA GAAGCCTACA GGCAGAGCCG TGGTTCTTTG 72 0 

GAGCAATCGG AAGATCAGAT GCAgVsAAAC AACTATTATA TTCAGAAAAC AAGACCGGTT 78 0 

CCTTTCTAAT CAGAGAAAGT GAAAGCCAAA AAGGAGAATT CTCTCTTTCA GTTTTAGATG 84 0 

GAGCAGTTGT AAAACACTAC AGAATTAAAA GAC TGGATGA AGGGGGATTT TTTCTCACGC 90 0 

GAAGAAGAAT CTTTTCAACA CTGAACGAATV TTGTGAGCCA CTACACCAAG ACAAGTGACG 96 0 

GCCTGTGTGT CAAG CTGGGG AAACCATGCT TSAAAGATCCA GGTCCCAGCT CCATTTGATT 1020 

TGTCGTATAA AACCGTGGAC CAATGGGAGA '^A^ACCGCAA CTCCATACAG CTTCTGAAGC 1080 

GATTGGGATC TGGTCAGTTT GGCGAAGTAT GGGK^GTCT GTGGAACAAT ACCACTCCAG 114 0 

TAGCAGTGAA AACATTAAAA CCAGGTTCAA TGGATOCAAA TGACTTCCTG AGGGAGGCAC 12 00 

AGATAATGAA GAACCTAAGA CATCCAAAGC TTATCCAfcCT TTATGCTGTT TGCACTTTAG 126 0 

AAGATCCAAT TTATATTATT ACAGAGTTGA TGAGACATGG AAGTCTGCAA GAATATCTCC 13 2 0 

AAAATGACAC TGGATCAAAA ATCCATCTGA CTCAACAGGtV AGACATGGCG GCACAGGTTG 13 80 

CCTCTGGAAT GGCCTATCTG GAGTCTCGGA ACTACATTCA QAGAGATCTG GCTGCCAGAA 144 0 

ATGTCCTCGT TGGTGAACAT AATATCTACA AAGTAGCAGA TTPTTGGACTT GCCAGAGTTT 15 0 0 

TTAAGGTAGA TAATGAAGAC ATCTATGAAT CTAGACACGA AAT^AAGCTG CCGGTGAAGT 1560 

GGACTGCGCC CGAAGCCATT CGTAGTAATA AATTCAGCAT TAAGTCCGAT GTATGGTCAT 162 0 

TTGGAATCCT TCTTTATGAA ATCATTACTT ATGGCAAAAT GCCTTAOAGT GGTATGACAG 168 0 

GTGCCCAGGT AATCCAGATG TTGGCTCAAA ACTATAGACT TCCGCAAcVa TCCAACTGTC 174 0 

CACAGCAATT TTACAACATC ATGTTGGAGT GCTGGAATGC AGAGCCTAAGV GAACGACCTA 1800 

CATTTGAGAC ACTGCGTTGG AAACTTGAAG AC TATTTTGA AACAGACTCT TCATATTCAG 1860 

ATG C AAAT AA CTTCATAAGA TGAACACTGG AGAAGAATAT CAAATAATAA AOTAGCAAAA 192 0 

CAAATTCAAA TAATCCATTC CAAAATACAA TGTTATCAAC CAACTGCACA ATCAGTTTAT 1980 

CCTGACATAT TCAAGTGATA GGATAAAGTT GGCCATGTAT TATGAAAAAG ATTAtVtGTG 2 04 0 

CATTTTATTG ACTGGGCAAC ACTGCAGGAC AGTCAAGGTC ATATATAATT GCTCACTGCC 2100 

TGGAAAATTA AGCACACTAA AC CAAGTTAT TTTTCTTTTT AAGAGATACT TACATTTcW 216 0 

TTTATTGTTT GAAATGTCGC GATCAAGAGA AT C AAC AG AT GATAGTCCAA TTTTTACTcA 222 0 



I 
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GTGATGACTG TGTAGCATTT TCCTGTTTAC TGATTAGAGT GGTTATTCAT TATTCCTCAG 

ATTGCTGAAT CCCATCAGGC TGTTATTATG AAGGAATTTG ATTGCTTTGC TGCACAGCAG 

GACCTGTGCT TTGAGATTOT TTTTTCTCTT TTAAAATATC CTGTAACTAC AATGATGGTA 

AAGCCATGTT AAATGACTTG ATTGT AC TTG GAGTAATTGC ACATTTTTTT CTATGCATAA 

AAAAATGATG CAGCTGTTGA^GAAAACGAAG TCTTTTTCAT TTTGCAGAAG GAAATGATGG 

AATTTTTCTG TACTTCAGTA TGTGTCAACT GAGAGTCATA TACATTAGTT TTAATCTCTT 



AATATTGAGA ATCAGGTTGC 



CTAATAGCCC ATAAAGTCTG AGi 



lCGGATG AGTTATTATC TATGGAAATG TGAGAAATGT 
lTAGGT atcaaaatag TTTAGGAAAA TGAGAGGAGA 



ACAGTAGGAT TGCTGTGGCC TAGACTvCTG AGTAATTAAT AAAGAAAAAG AAGTACCAAA 



2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 
2760 
2770 



(2) INFORMATION FOR SEQ ID NO : 6 

(i) SEQUENCE CHARACTERISTIC: 

(A) LENGTH: 511 amino a^ids 

(B) TYPE: amino acid 

( C ) S TRANDEDNE S S : unknoi 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID N(\: 6 : 

Met Val Ser Trp Cys Met Ser Asn lie Vys Gin Arg Leu Trp Glu Tyr 
15 ro 15 

Leu Glu Pro Tyr Leu Pro Cys Leu Ser This. Glu Ala Asp Lys Ser Thr 

20 25 \ 30 

Val lie Glu Asn Pro Gly Ala Leu Cys Ser Pto Gin Ser Gin Arg His 
35 40 \ 45 

Gly His Tyr Phe Val Ala Leu Phe Asp Tyr GlnVAla Arg Thr Ala Glu 
50 55 ISO 

Asp Leu Ser Phe Arg Ala Gly Asp Lys Lys Leu GlSn Val Leu Asp Thr 
65 70 75 \ 80 

Leu His Glu Gly Trp Trp Phe Ala Arg His Leu Glu \ys Arg Arg Asp 

85 90 \ 95 



Gly Ser Ser Gin Gin Leu Gin Gly Tyr lie Pro Ser 

100 105 



Asb Tyr Val Ala 
110 



Glu Asp Arg Ser Leu Gin Ala Glu Pro Trp Phe Phe Gly \la lie Gly 
115 120 125 

Arg Ser Asp Ala Glu Lys Gin Leu Leu Tyr Ser Glu Asn Ly^ Thr Gly 

130 135 140 

Ser Phe Leu lie Arg Glu Ser Glu Ser Gin Lys Gly Glu Phe iBer Leu 
145 150 155 \ 160 
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Ser Val Leu Xsp 



Asp Glu Gly Gly 

180 

Asn Glu Phe Val 
195 

Lys Leu Gly Lys 
210 

Leu Ser Tyr Lys 
225 

Gin Leu Leu Lys 



Gly Leu Trp Asn 

260 

Gly Ser Met Asp 
275 

Asn Leu Arg His 
290 

Glu Asp Pro lie 
305 

Gin Glu Tyr Leu 



Gin Tyr Asp Met 

340 

Ser Arg Asn Tyr 
355 

Gly Glu His Asn 
370 

Phe Lys Val Asp 
385 

Leu Pro Val Lys 



Ser lie Lys Ser 

420 

lie Thr Tyr Gly 
435 

lie Gin Met Leu 
450 

Pro Gin Gin Phe 
465 

Lys Glu Arg Pro 



Gly Ala Val Val 
165 

Phe Phe Leu Thr 



Ser His Tyr Thr 

\ 200 

ProXcys Leu Lys 
\ 215 

Thr Val Asp Gin 
23>0 

Arg LeuvGly Ser 
245 \ 

Asn Thr Thr Pro 



Pro Asn Asp \Phe 

Pro Lys Leu lie 
295 (A 

Tyr lie lie Thr 
310 

Gin Asn Asp Thr 
325 

Ala Ala Gin Val 



lie His Arg Asp 

360 

lie Tyr Lys Val 
375 

Asn Glu Asp lie 
390 

Trp Thr Ala Pro 
405 

Asp Val Trp Ser 



Lys Met Pro Tyr 

440 

Ala Gin Asn Tyr 
455 

Tyr Asn lie Met 
470 

Thr Phe Glu Thr 
485 



Lys His Tyr Arg 
170 

Arg Arg Arg lie 
185 

Lys Thr Ser Asp 



lie Gin Val Pro 

220 

Trp Glu lie Asp 
235 

Gly Gin Phe Gly 
250 

Val Ala Val Lys 
265 

Leu Arg Glu Ala 



Gin Leu Tyr Ala 

300 

X31u Leu Met Arg 

Gly Ser Lys lie 
V 330 

AlaXser Gly Met 
345 \ 

Leu Ala Ala Arg 



Ala Asp\Phe Gly 
\ 380 

Tyr Glu Ster Arg 
3 915 

Glu Ala Ile\ Arg 
410 \ 

Phe Gly lie Lteu 
425 \ 

Ser Gly Met Thr^ 



Arg Leu Pro Gin 

460 

Leu Glu Cys Trp 
475 

Leu Arg Trp Lys 
490 



lie Lys Arg Leu 
175 

Phe Ser Thr Leu 
190 

Gly Leu Cys Val 
205 

Ala Pro Phe Asp 



Arg Asn Ser lie 

240 

Glu Val Trp Glu 
255 

Thr Leu Lys Pro 
270 

Gin lie Met Lys 
285 

Val Cys Thr Leu 



His Gly Ser Leu 

320 

His Leu Thr Gin 
335 

Ala Tyr Leu Glu 
350 

Asn Val Leu Val 
365 

Leu Ala Arg Val 



His Glu lie Lys 

400 

Ser Asn Lys Phe 
415 

Leu Tyr Glu lie 
430 

Gly Ala Gin Val 
i445 

Faro Ser Asn Cys 



Asn Ala Glu Pro 
\ 480 

Leu VjIu Asp Tyr 
\ 495 



3 
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Phe Glu\rhr Asp Ser Ser Tyr Ser Asp Ala Asn Asn Phe lie Arg 

500 505 510 

(2) INFORMATION\fOR SEQ ID NO: 7 

( i ) SEQUENCE^ CHARACTERISTICS : 

(A) LENGTH: 45 0 amino acids 

(B) TYPE \ amino acid 

(C) STRANBEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPR: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 7 : 

Met Ser Ala lie Gin Ala Ala Trp Pro Ser Gly Thr Glu Cys lie Ala 

1 5 \ 10 15 

Lys Tyr Asn Phe His Gl A Thr Ala Glu Gin Asp Leu Pro Phe Cys Lys 

20 \ 25 30 

Gly Asp Val Leu Thr Ile/ r V\al Ala Val Thr Lys Asp Pro Asn Trp Tyr 
35 CX^ 40 45 

Lys Ala Lys Asn Lys Val GlA Arg Glu Gly lie lie Pro Ala Asn Tyr 
50 55 \ 60 

Val Gin Lys Arg Glu Gly Val Ays Ala Gly Thr Lys Leu Ser Leu Met 

65 70 \ 75 80 

Pro Trp Phe His Gly Lys lie Thrv Arg Glu Gin Ala Glu Arg Leu Leu 

85 \ 90 95 

Tyr Pro Pro Glu Thr Gly Leu Phe Deu Val Arg Glu Ser Thr Asn Tyr 

100 105 110 

Pro Gly Asp Tyr Thr Leu Cys Val Sen Cys Asp Gly Lys Val Glu His 
115 120 \ 125 

Tyr Arg lie Met Tyr His Ala Ser Lys Lfeu Ser lie Asp Glu Glu Val 
130 135 \ 140 

Tyr Phe Glu Asn Leu Met Gin Leu Val GliAHis Tyr Thr Ser Asp Ala 

145 150 VL55 160 

Asp Gly Leu Cys Thr Arg Leu lie Lys Pro Dys Val Met Glu Gly Thr 

165 170 \ 175 

Val Ala Ala Gin Asp Glu Phe Tyr Arg Ser Gl\ Trp Ala Leu Asn Met 

180 185 \ 190 

Lys Glu Leu Lys Leu Leu Gin Thr lie Gly Lys Oly Glu Phe Gly Asp 
195 200 \ 205 

Val Met Leu Gly Asp Tyr Arg Gly Asn Lys Val Al\ Val Lys Cys lie 
210 215 22 



Lys Asn Asp Ala Thr Ala Gin Ala Phe Leu Ala Glu lAla Ser Val Met 
225 230 235 \ 240 
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Thr Gin L\u Arg His Ser Asn Leu Val Gin Leu Leu Gly Val lie Val 

245 250 255 

Glu Glu Lys $ly Gly Leu Tyr lie Val Thr Glu Tyr Met Ala Lys Gly 

26v0 265 270 



Ser Leu Val Asp\Tyr 
275 



Leu Arg Ser Arg Gly Arg Ser Val Leu Gly Gly 
280 285 



Asp Cys Leu Leu Lye Phe Ser Leu Asp Val Cys Glu Ala Met Glu Tyr 
290 \ 295 300 

Leu Glu Gly Asn Asn ^he Val His Arg Asp Leu Ala Ala Arg Asn Val 
305 3V0 315 320 

Leu Val Ser Glu Asp Asn\ Val Ala Lys Val Ser Asp Phe Gly Leu Thr 

325 \ 330 335 

Lys Glu Ala Ser Ser Thr Gin Asp Thr Gly Lys Leu Pro Val Lys Trp 

340 \ 345 350 



Thr Ala Pro Glu Ala Leu Arg 
355 



VGlu Lys Lys Phe Ser Thr Lys Ser Asp 
0 365 



Val Trp Ser Phe Gly lie Leu LeYi Trp Glu lie Tyr Ser Phe Gly Arg 
370 375 \ 380 



Val Pro Tyr Pro Arg lie Pro Leu 
385 390 



Asp Val Val Pro Arg Val Glu 
395 400 



Lys Gly Tyr Lys Met Asp Ala Pro 

405 



"5ly Cys Pro Pro Ala Val Tyr 
410 415 



Glu Val Met Lys Asn Cys Trp His Leu Asp Ala Ala Met Arg Pro Ser 

420 425 \ 430 

Phe Leu Gin Leu Arg Glu Gin Leu Glu Hi& lie Lys Thr His Glu Leu 
435 440 \ 445 

His Leu 
450 

INFORMATION FOR SEQ ID NO : 8 : 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 659 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO : 8 : 

Met Ala Ala Val lie Leu Glu Ser lie Phe Leu Lys Arg &er Gin Gin 
1 5 10 \ 15 



Lys Lys Lys Thr Ser Pro Leu Asn Phe Lys Lys Arg Leu Pha^ Leu Leu 

20 25 30 
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Thr Val His Lys Leu Ser Tyr Tyr Glu Tyr Asp Phe Glu Arg Gly Arg 
35 40 45 

Arg Gly ^S^er Lys Lys Gly Ser lie Asp Val Glu Lys lie Thr Cys Val 
50 \ 55 ^ n 



60 



Glu Thr Val val Pro Glu Lys Asn Pro Pro Pro Glu Arg Gin lie Pro 
65 \ 70 75 80 

Arg Arg Gly Glu\Glu Ser Ser Glu Met Glu Gin lie Ser lie lie Glu 

5 90 95 



Arg Phe Pro Tyr 

100 



Prb Phe Gin Val Val Tyr Asp Glu Gly Pro Leu Tyr 

105 110 



Val Phe Ser Pro Thr CJvLu Glu Leu Arg Lys Arg Trp lie His Gin Leu 
115 \ 120 125 

Lys Asn Val lie Arg Tyr\Asn Ser Asp Leu Val Gin Lys Tyr His Pro 
130 135 140 



Cys Phe Trp lie Asp Gly 
145 150 



Gl\i Tyr Leu Cys Cys Ser Gin Thr Ala Lys 

155 160 



Asn Ala Met Gly Cys Gin lie 

165 



t eu Glu Asn Arg Asn Gly Ser Leu Lys 
170 175 



Pro Gly Ser Ser His Arg Lys Thr\Lys Lys Pro Leu Pro Pro Thr Pro 

180 Yes 190 



Glu Glu Asp Gin lie Leu Lys Lys 
195 200 



PrN 



iu Pro Pro Glu Pro Ala Ala 

205 



Ala Pro Val Ser Thr Ser Glu Leu Lys lys Val Val Ala Leu Tyr Asp 
210 215 \ 220 

Tyr Met Pro Met Asn Ala Asn Asp Leu GlnYLeu Arg Lys Gly Asp Glu 
225 230 235 240 

Tyr Phe lie Leu Glu Glu Ser Asn Leu Pro Tr*p Trp Arg Ala Arg Asp 

245 250 \ 255 

Lys Asn Gly Gin Glu Gly Tyr lie Pro Ser Asn Wr Val Thr Glu Ala 

260 265 X 270 

Glu Asp Ser lie Glu Met Tyr Glu Trp Tyr Ser Lys\ His Met Thr Arg 
275 280 \285 

Ser Gin Ala Glu Gin Leu Leu Lys Gin Glu Gly Lys G\u Gly Gly Phe 
290 295 300 

lie Val Arg Asp Ser Ser Lys Ala Gly Lys Tyr Thr Val ^Ser Val Phe 
305 310 315 \ 320 

Ala Lys Ser Thr Gly Asp Pro Gin Gly Val lie Arg His tAt Val Val 

325 330 \ 335 

Cys Ser Thr Pro Gin Ser Gin Tyr Tyr Leu Ala Glu Lys His Y»eu Phe 

340 345 350 



Ser Thr lie Pro Glu Leu lie Asn Tyr His Gin His Asn Ser 
355 360 365 



Al)a Gly 



Leu Ile\Ser Arg 
370 \ 

Pro Ser Thr\Ala 
385 \ 

Asp Leu Thr Phe 



Lys Tyr Gly Lys 

420 

Lys Glu Gly Ser 
435 

Met Met Asn Leu 

450 

Thr Lys Gin Arg 
465 

Cys Leu Leu Asn 



Gin Leu Leu Glu 

500 

Glu Ser Lys Gin 
515 

Val Asn Asp Gin 
530 

Tyr Val Leu Asp 
545 

Va 1 Arg Trp Ser 



Lys Ser Asp lie 

580 

Leu Gly Lys Met 
595 

His lie Ala Gin 
610 

Lys Val Tyr Thr 
625 

Arg Pro Thr Phe 



Glu Glu Ser 



Leu Lys Tyr Pro 
375 

Gly Leu Gly Tyr 
390 

Leu Lys Glu Leu 
*405 

Trp Arg Gly Gin 



Met Ster Glu Asp 
\ 440 

Ser His\Glu Lys 
\t55 

Pro lie Pne lie 
470 \ 

Tyr Leu Arg Qlvt 
485 X 

Met Cys Lys Asja 



Phe Leu His Arg 

520 

Gly Val Val Lys 
535 

Asp Glu Tyr Thr 
550 

Pro Pro Glu Val 
565 

Trp Ala Phe Gly 



Pro Tyr Glu Arg 

600 

Gly Leu Arg Leu 
615 

lie Met Tyr Ser 
630 

Lys lie Leu Leu 
645 



Val Ser Gin Gin 

380 

Gly Ser Trp Glu 
395 

Gly Thr Gly Gin 
410 

Tyr Asp Val Ala 
425 

Glu Phe lie Glu 



Leu Val Gin Leu 

460 

lie Thr Glu Tyr 
475 

^let Arg His Arg 
490 

iZa-t^Cys Glu Ala 
5L05 

Asia Leu Ala Ala 



Val Ser Asp Phe 
\ 540 

Ser SerXval Gly 
^55 

Leu Met Tyr Ser 
570 \ 

Val Leu Met TJrp 
585 \ 

Phe Thr Asn Sers 



Tyr Arg Pro His 

620 

Cys Trp His Glu 
635 

Ser Asn lie Leu 
650 



Asn Lys Asn Ala 



lie Asp Pro Lys 

400 

Phe Gly Val Val 
415 

lie Lys Met lie 
430 

Glu Ala Lys Val 
445 

Tyr Gly Val Cys 



Met Ala Asn Gly 

480 

Phe Gin Thr Gin 
495 

Met Glu Tyr Leu 
510 

Arg Asn Cys Leu 
525 

Gly Leu Ser Arg 



Ser Lys Phe Pro 

560 

Lys Phe Ser Ser 
575 

Glu lie Tyr Ser 
590 

Glu Thr Ala Glu 
£05 

Lfeu Ala Ser Glu 



Lys ^la Asp Glu 
\ 640 

Asp Va\ Met Asp 
\655 



(2) INFORMATION FOR SEQ ID NO : 9 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 62 0 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 



T> ) TOPOLOGY : unknown 
(ii) MOLECCULE TYPE: protein 



(xi) SEQUENCk DESCRIPTION: SEQ ID NO : 9 : 

Met Asn Asn Phe lie Leu Leu Glu Glu Gin Leu lie Lys Lys Ser Gin 

1 \ 5 10 15 

Gin Lys Arg Arg \hr Ser Pro Ser Asn Phe Lys Val Arg Phe Phe Val 

20 \ 25 30 

Leu Thr Lys Ala SeALeu Ala Tyr Phe Glu Asp Arg His Gly Lys Lys 

35 \ 40 45 

Arg Thr Leu Lys Gly Ser lie Glu Leu Ser Arg lie Lys Cys Val Glu 

50 \55 60 

lie Val Lys Ser Asp lie Sfer lie Pro Cys His Tyr Lys Tyr Pro Phe 

65 70 \ 75 80 

Gin Val Val His Asp Asn Tyr Yeu Leu Tyr Val Phe Ala Pro Asp Arg 

85 \XN 90 95 



Glu Ser Arg Gin Arg Trp Val 

100 



Leu Lys Glu Glu Thr Arg Asn 
05 110 



Asn Asn Ser Leu Val Pro Lys Tyr His Pro Asn Phe Trp Met Asp Gly 
115 120 \ 125 

Lys Trp Arg Cys Cys Ser Gin Leu Glu Yiys Leu Ala Thr Gly Cys Ala 
130 135 \ 140 

Gin Tyr Asp Pro Thr Lys Asn Ala Ser Lys\ Lys Pro Leu Pro Pro Thr 

145 150 \155 160 



Pro Glu Asp Asn Arg Arg Pro Leu Trp Glu 

165 170 



Glu Glu Thr Val Val 

175 



lie Ala Leu Tyr Asp Tyr Gin Thr Asn Asp Pro iSln Glu Leu Ala Leu 

180 185 \ 190 

Arg Arg Asn Glu Glu Tyr Cys Leu Leu Asp Ser SerXGlu lie His Trp 
195 200 \205 

Trp Arg Val Gin Asp Arg Asn Gly His Glu Gly Tyr VaO. Pro Ser Ser 
210 215 220 

Tyr Leu Val Glu Lys Ser Pro Asn Asn Leu Glu Thr Tyr Olu Trp Tyr 

225 230 235 \ 240 

Asn Lys Ser lie Ser Arg Asp Lys Ala Glu Lys Leu Leu LeuNAsp Thr 

245 250 2.55 

Gly Lys Glu Gly Ala Phe Met Val Arg Asp Ser Arg Thr Ala GVy Thr 

260 265 270 

Tyr Thr Val Ser Val Phe Thr Lys Ala Val Val Ser Glu Asn Asn ^ro 
275 280 285 



Cys lie Lys His Tyr His lie Lys Glu Thr Asn Asp Asn Pro Lys Ari 



t 
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290 



295 



300 



Tyr Tyr Va\ Ala Glu Lys Tyr Val Phe Asp Ser lie Pro Leu Leu lie 

305 \ 310 315 320 

Asn Tyr His G]Sn His Asn Gly Gly Gly Leu Val Thr Arg Leu Arg Tyr 

325 330 335 

Pro Val Cys Phe &ly Arg Gin Lys Ala Pro Val Thr Ala Gly Leu Arg 

340 \ 345 350 

Tyr Gly Lys Trp Val\Ile Asp Pro Ser Glu Leu Thr Phe Val Gin Glu 

355 \ 360 365 

lie Gly Ser Gly Gin Phei Gly Leu Val His Leu Gly Tyr Trp Leu Asn 
370 \375 380 

Lys Asp Lys Val Ala lie LVs Thr lie Arg Glu Gly Ala Met Ser Glu 

385 390 \ 395 400 

Glu Asp Phe lie Glu Glu AlaY; lu Val Met Met L Y S Leu Ser His Pro 

405 \ 410 415 

Lys Leu Val Gin Leu Tyr Gly ValL Cys Leu Glu Gin Ala Pro lie Cys 

420 l\425. 430 

Leu Val Phe Glu Phe Met Glu His Gly Cys Leu Ser Asp Tyr Leu Arg 
435 440 \ 445 

Thr Gin Arg Gly Leu Phe Ala Ala Glu^Thr Leu Leu Gly Met Cys Leu 
450 455 \ 460 

Asp Val Cys Glu Gly Met Ala Tyr Leu Glu, Glu Ala Cys Val lie His 

465 470 \475 480 



Arg Asp Leu Ala Ala Arg Asn Cys Leu Val 

485 490 



Glu Asn Gin Val lie 

495 



Lys Val Ser Asp Phe Gly Met Thr Arg Phe Val Yeu Asp Asp Gin Tyr 

500 505 \ 510 

Thr Ser Ser Thr Gly Thr Lys Phe Pro Val Lys TrpyAla Ser Pro Glu 
515 520 \525 

Val Phe Ser Phe Ser Arg Tyr Ser Ser Lys Ser Asp Va^L Trp Ser Phe 
530 535 540 

Gly Val Leu Met Trp Glu Val Phe Ser Glu Gly Lys lie &jto Tyr Glu 

545 550 555 \ 560 

Asn Arg Ser Asn Ser Glu Val Val Glu Asp lie Ser Thr Gly\phe Arg 

565 570 ^675 

Leu Tyr Lys Pro Arg Leu Ala Ser Thr His Val Tyr Gin lie Me^t Asn 

580 585 590 

His Cys Trp Lys Glu Arg Pro Glu Asp Arg Pro Ala Phe Ser Arg Npeu 
595 600 605 

Leu Arg Gin Leu Ala Glu lie Ala Glu Ser Gly Leu 
610 615 620 



(2) INFORMATION FOR SEQ ID NO: 10: 
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(i) SEQUENCE CHARACTERISTICS 

(A) LBNGTH: 52 7 amino acids 

(B) TYRE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYkE : protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:10: 

v Met Met Val Ser Phe P*ro Val Lys lie Asn Phe His Ser Ser Pro Gin 
1 5 \ 10 15 



Ser Arg Asp Arg Trp Val\Lys 

20 



Lys Leu Lys Glu Glu lie Lys Asn Asn 
25 30 



Asn Asn lie Met lie Lys T^r His Pro Lys Phe Trp Ala Asp Gly Ser 
35 \ 40 45 



Tyr Gin Cys Cys Arg Gin Thr 
50 55 



flu Lys Leu Ala Pro Gly Cys Glu Lys 

60 



Tyr Asn Leu Phe Glu Ser Ser Ile^ Arg Lys Thr Leu Pro Pro Ala Pro 
65 70 75 80 



Glu lie Lys Lys Arg Arg Pro Pro 

85 



Pro lie Pro Pro Glu Glu Glu 
90 95 



Asn Thr Glu Glu lie Val Val Ala MetYTyr Asp Phe Gin Ala Thr Glu 

100 105 \ 110 

Ala His Asp Leu Arg Leu Glu Arg Gly G^n Glu Tyr lie lie Leu Glu 
115 120 \ 125 

Lys Asn Asp Leu His Trp Trp Arg Ala Arg V.sp Lys Tyr Gly Trp Tyr 
130 135 \ 140 

Cys Arg Asn Thr Asn Arg Ser Lys Ala Glu Glia Leu Leu Arg Thr Glu 

145 150 155\ 160 

Asp Lys Glu Gly Gly Phe Met Val Arg Asp Ser Ser Gin Pro Gly Leu 

165 170 \ 175 

Tyr Thr Val Ser Leu Tyr Thr Lys Phe Gly Gly GMGly Ser Ser Gly 

180 185 \ 190 

Phe Arg His Tyr His lie Lys Glu Thr Ala Thr Ser pVo Lys Lys Tyr 
195 200 20 s 

Tyr Leu Ala Glu Lys His Ala Phe Gly Ser lie Pro Glu\c le Ile Glu 
210 215 220 



Tyr His Lys His Asn Ala Ala Gly Leu Val Thr Arg Leu 
225 230 235 



ArV Tyr Pro 
240 



Val Ser Thr Lys Gly Lys Asn Ala Pro Thr Thr Ala Gly Phe Ser Tyr 

245 250 255 



Asp Lys Trp Glu lie Asn Pro Ser Glu Leu Thr Phe Met Arg Gli\ Leu 

260 265 270 



I 
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Gly Ser Gl^Leu Phe Gly Val Val Arg Leu Gly Lys Trp Arg Ala Gin 
275\ 280 285 

Tyr Lys Val A]>a lie Lys Ala lie Arg Glu Gly Ala Met Cys Glu Glu 
290 \ 295 300 

Asp Phe lie Glu &lu Ala Lys Val Met Met Lys Leu Thr His Pro Lys 
305 \ 310 315 320 

Leu Val Gin Leu TyrYGly Val Cys Thr Gin Gin Lys Pro lie Tyr lie 

325\ 330 335 

Val Thr Glu Phe Met gYu Arg Gly Cys Leu Leu Asn Phe Leu Arg Gin 

340 \ 345 350 

Arg Gin Gly His Phe Ser\Arg Asp Met Leu Leu Ser Met Cys Gin Asp 
355 \ 360 365 

Val Cys Glu Gly Met Glu Tyr Leu Glu Arg Asn Ser Phe lie His Arg 
370 375TV 380 



Asp Leu Ala Ala Arg Asn O 
385 390 



Val Asn Glu Ala Gly Val Val Lys 
395 400 



Val Ser Asp Phe Gly Met Ala 

405 



ArV Tyr Val Leu Asp Asp Gin Tyr Thr 
410 415 



Ser Ser Ser Gly Ala Lys Phe Pro yal Lys Trp Cys Pro Pro Glu Val 

420 4^5 430 

Phe Asn Tyr Ser Arg Phe Ser Ser Lyfc Ser Asp Val Trp Ser Phe Gly 

435 440 \ 445 

Val Leu Met Trp Glu lie Phe Thr Glu <Sly Arg Met Pro Phe Glu Lys 

450 455 \ 460 



Asn Thr Asn Tyr Glu Val Val Thr Met 
465 470 



VaX Thr Arg Gly His Arg Leu 
475 480 



His Arg Pro Lys Leu Ala Thr Lys Tyr Leu Vyr Glu Val Met Leu Arg 

485 490 \ 495 

Cys Trp Gin Glu Arg Pro Glu Gly Arg Pro SeV Phe Glu Asp Leu Leu 

500 505 \ 510 

Arg Thr lie Asp Glu Leu Val Glu Cys Glu Glu thr Phe Gly Arg 
515 520 \ 525 

(2) INFORMATION FOR SEQ ID NO: 11: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 53 7 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: protein 
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(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 11: 

Met Gly Cys Val Gin Cys Lys Asp Lys Glu Ala Thr Lys Leu Thr Glu 
1 \ 5 10 15 

Glu Arg Asp Gly\Ser Leu Asn Gin Ser Ser Gly Tyr Arg Tyr Gly Thr 

20 \ 25 30 

Asp Pro Thr Pro Gl\ His Tyr Pro Ser Phe Gly Val Thr Ser lie Pro 
35 \ 40 45 

Asn Tyr Asn Asn Phe H3vs Ala Ala Gly Gly Gin Gly Leu Thr Val Phe 
50 \ 55 60 

Gly Gly Val Asn Ser Ser ^Ser His Thr Gly Thr Leu Arg Thr Arg Gly 
65 70 \ 75 80 

Gly Thr Gly Val Thr Leu Phe* Val Ala Leu Tyr Asp Tyr Glu Ala Arg 

85 \ 90 95 

Thr Glu Asp Asp Leu Ser Phe His Lys Gly Glu Lys Phe Gin lie Leu 

100 \ 105 110 



Asn Ser Ser Glu Gly Asp Trp Tr] 

115 i: 



u Ala Arg Ser Leu Thr Thr Gly 

125 



Glu Thr Gly Tyr lie Pro Ser Ai 
130 135 



^r Val Ala Pro Val Asp Ser lie 

140 



Gin Ala Glu Glu Trp Tyr Phe Gly Lys\Leu Gly Arg Lys Asp Ala Glu 
145 150 \ 155 160 

Arg Gin Leu Leu Ser Phe Gly Asn Pro Avo Gly Thr Phe Leu lie Arg 

165 1705 175 

Glu Ser Glu Thr Thr Lys Gly Ala Tyr Ser Veu Ser lie Arg Asp Trp 

180 185 \ 190 

Asp Asp Met Lys Gly Asp His Val Lys His Tyk Lys lie Arg Lys Leu 
195 200 \ 205 

Asp Asn Gly Gly Tyr Tyr lie Thr Thr Arg Ala &ln Phe Glu Thr Leu 
210 215 22,0 

Gin Gin Leu Val Gin His Tyr Ser Glu Arg Ala Ala\Gly Leu Cys Cys 
225 230 235 \ 240 

Arg Leu Val Val Pro Cys His Lys Gly Met Pro Arg Lena Thr Asp Leu 

245 250 \ 255 

Ser Val Lys Thr Lys Asp Val Trp Glu lie Pro Arg GluNser Leu Gin 

260 265 270 

Leu lie Lys Arg Leu Gly Asn Gly Gin Phe Gly Glu Val Tr^ Met Gly 
275 280 285 

Thr Trp Asn Gly Asn Thr Lys Val Ala lie Lys Thr Leu Lys ^ro Gly 
290 295 300 



Thr Met Ser Pro Glu Ser Phe Leu Glu Glu Ala Gin lie Met Lya Lys 
305 310 315 \320 
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Leu Lys \{±s Asp Lys Leu Val Gin Leu Tyr Ala Val Val Ser Glu Glu 

325 330 335 

Pro lie Ty:\ lie Val Thr Glu Tyr Met Asn Lys Gly Ser Leu Leu Asp 

340 345 350 

Phe Leu Lys Asp Gly Glu Gly Arg Ala Leu Lys Leu Pro Asn Leu Val 
355 \ 360 365 

Asp Met Ala Ala\Gln Val Ala Ala Gly Met Ala Tyr lie Glu Arg Met 
370 \ 375 380 

Asn Tyr lie His Atrg Asp Leu Arg Ser Ala Asn lie Leu Val Gly Asn 
385 \ 390 395 400 

Gly Leu lie Cys Lys lie Ala Asp Phe Gly Leu Ala Arg Leu lie Glu 

405\ 410 415 

Asp Asn Glu Tyr Thr fe.la Arg Gin Gly Ala Lys Phe Pro lie Lys Trp 

420 \ 425 430 

Thr Ala Pro Glu Ala Ala Leu Tyr Gly Arg Phe Thr lie Lys Ser Asp 
435 \ 440 445 

Val Trp Ser Phe Gly IleXLeu Leu Thr Glu Leu Val Thr Lys Gly Arg 
450 A455 460 



Val Pro Tyr Pro Gly Met 
465 470 



isn Arg Glu Val Leu Glu Gin Val Glu 

475 480 



Arg Gly Tyr Arg Met Pro Cya Pro Gin Asp Cys Pro lie Ser Leu His 

485 \ 490 495 

Glu Leu Met lie His Cys Trp Bys Lys Asp Pro Glu Glu Arg Pro Thr 

500 \ 505 510 

Phe Glu Tyr Leu Gin Ser Phe Leu\ Glu Asp Tyr Phe Thr Ala Thr Glu 
515 520\ 525 

Pro Gin Tyr Gin Pro Gly Glu Asn J_.ieu 
530 535 

(2) INFORMATION FOR SEQ ID NO: 12: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 536 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO:12: 

Met Gly Cys Val His Cys Lys Glu Lys lie Ser 
15 10 



GlV Lys Gly Gin Gly 

15 



Gly Ser Gly Thr Gly Thr Pro Ala His Pro Pro Ser Gin Tyr Asp Pro 

20 25 \ 30 



Asp Pr\ Thr Gin Leu Ser Gly Ala Phe Thr His lie Pro Asp Phe Asn 

5 40 45 

Asn Phe HiSs Ala Ala Ala Val Ser Pro Pro Val Pro Phe Ser Gly Pro 
50 \ 55 60 

Gly Phe Tyr P^p Cys Asn Thr Leu Gin Ala His Ser Ser lie Thr Gly 
65 \ 70 75 80 

Gly Gly Val Thr L^u Phe lie Ala Leu Tyr Asp Tyr Glu Ala Arg Thr 

85\ 90 95 

Glu Asp Asp Leu Ser Phe Gin Lys Gly Glu Lys Phe His lie lie Asn 

100 \ 105 110 



Asn Thr Glu Gly Asp Trp 
115 



Jrp Glu Ala Arg Ser Leu Ser Ser Gly Ala 
120 125 



Thr Gly Tyr lie Pro Ser Asn\Tyr 
130 135 



Val Ala Pro Val Asp Ser lie Gin 

140 



Ala Glu Glu Trp Tyr Phe Gly Ly; 
145 150 



Gly Arg Lys Asp Ala Glu Arg 
155 160 



Gin Leu Leu Cys His Gly Asn Cys 

165 



;g Gly Thr Phe Leu lie Arg Glu 
170 175 



Ser Glu Thr Thr Lys Gly Ala Tyr Ser Yieu Ser lie Arg Asp Trp Asp 

180 185 \ 190 

Glu Ala Lys Gly Asp His Val Lys His Tyry Lys lie Arg Lys Leu Asp 
195 200 \ 205 

Ser Gly Gly Tyr Tyr lie Thr Thr Arg Ala Gin Phe Asp Thr lie Gin 
210 215 \ 220 

Gin Leu Val Gin His Tyr lie Glu Arg Ala Ala Gly Leu Cys Cys Arg 
225 230 235 \ 240 

Leu Ala Val Pro Cys Pro Lys Gly Thr Pro Lys LeuNAla Asp Leu Ser 

245 250 \ 255 

Val Lys Thr Lys Asp Val Trp Glu lie Pro Arg Glu SeV Leu Gin Leu 

260 265 \270 

Leu Gin Lys Leu Gly Asn Gly Gin Phe Gly Glu Val Trp Met Gly Thr 
275 280 285 

Trp Asn Gly Thr Thr Lys Val Ala Val Lys Thr Leu Lys Pro \?ly Thr 
290 295 300 

Met Ser Pro Glu Ala Phe Leu Glu Glu Ala Gin lie Met Lys Arg > 
305 310 315 

Arg His Asp Lys Leu Val Gin Leu Tyr Ala Val Val Ser Glu Glu Pr^ 

325 330 335 

lie Tyr lie Val Thr Glu Phe Met Ser Gin Gly Ser Leu Leu Asp Phe 

340 345 350 



Leu Lys Asp Gly Asp Gly Arg Tyr Leu Lys Leu Pro Gin Leu Val Asp 
355 360 365 
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Met Ala Ala Gin lie Ala Ala Gly Met Ala Tyr lie Glu Arg Met Asn 
37\ 375 380 

Tyr lie Jld.s Arg Asp Leu Arg Ala Ala Asn lie Leu Val Gly Asp Asn 
385 \ 390 395 400 

Leu Val Cys \,ys lie Ala Asp Phe Gly Leu Ala Arg Leu lie Glu Asp 

405 410 415 

Asn Glu Tyr Thr\ Ala Arg Gin Gly Ala Lys Phe Pro lie Lys Trp Thr 

420 \ 425 430 

Ala Pro Glu Ala A!INa Leu Phe Gly Lys Phe Thr lie Lys Ser Asp Val 
435 \ 440 445 

Trp Ser Phe Gly lie ]ieu Leu Thr Glu Leu Val Thr Lys Gly Arg Val 
450 \ 455 460 

Pro Tyr Pro Gly Met Asn 3\sn Arg Glu Val Leu Glu Gin Val Glu Arg 
465 470 \ 475 480 



Gly Tyr Arg Met Gin Cys Pro 

485 

Val Met Val Gin Cys Trp Lys 

500 

Glu Tyr Leu Gin Ser Phe Leu Glu 
515 520 

Gin Tyr Gin Pro Gly Asp Asn Gin 
530 535 



Cys Pro Pro Ser Leu His Asp 
490 495 

Pro Glu Glu Arg Pro Thr Phe 
505 510 

Tyr Phe Thr Ala Thr Glu Pro 

525 




(2) INFORMATION FOR SEQ ID NO: 13: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 536 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 13: 

Met Gly Ser Asn Lys Ser Lys Pro Lys Asp Ala Ser Gin Arg Arg Arg 
1 5 10 \ 15 

Ser Leu Glu Pro Ala Glu Asn Val His Gly Ala Gly Gly Gly\vla Phe 

20 25 30 

Pro Ala Ser Gin Thr Pro Ser Lys Pro Ala Ser Ala Asp Gly H±\ Arg 
35 40 45 

Gly Pro Ser Ala Ala Phe Ala Pro Ala Ala Ala Glu Pro Lys Leu pne 
50 55 60 

Gly Gly Phe Asn Ser Ser Asp Thr Val Thr Ser Pro Gin Arg Ala Gly 
65 70 75 80 



Ill t 
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Pro\Leu Ala Gly Gly Val Thr Thr Phe Val Ala Leu Tyr Asp Tyr Glu 

85 90 95 

Ser Ar<^\Thr Glu Thr Asp Leu Ser Phe Lys Lys Gly Glu Arg Leu Gin 

100 105 110 

lie Val As^Asn Thr Glu Gly Asp Trp Trp Leu Ala His Ser Leu Ser 
115\ 120 125 



Thr Gly Gin 
130 



ThV Gly Tyr lie Pro Ser Asn Tyr Val Ala Pro Ser Asp 

135 140 



Ser lie Gin Ala 
145 



gISa Glu Trp Tyr Phe Gly Lys lie Thr Arg Arg Glu 
150 155 160 



Ser Glu Arg Leu Leu Deu Asn Ala Glu Asn Pro Arg Gly Thr Phe Leu 

165 \ 170 175 

Val Arg Glu Ser Glu Thr Vhr Lys Gly Ala Tyr Cys Leu Ser Val Ser 

180 \ 185 190 

Asp Phe Asp Asn Ala Lys GlyvLeu Asn Val Lys His Tyr Lys lie Arg 

195 \00 205 

Lys Leu Asp Ser Gly Gly Phe Ty£ lie Thr Ser Arg Thr Gin Phe Asn 

210 215 7 \ 220 

Ser Leu Gin Gin Leu Val Ala Tyr TVr Ser Lys His Ala Asp Gly Leu 

225 230 \ 235 240 

Cys His Arg Leu Thr Thr Val Cys Pro Yhr Ser Lys Pro Gin Thr Gin 

245 250 255 

Gly Leu Ala Lys Asp Ala Trp Glu lie ProVArg Glu Ser Leu Arg Leu 

260 265 \ 270 



Glu Val Lys Leu Gly Gin Gly Cys Phe Gly 
275 280 



Gl\i Val Trp Met Gly Thr 
285 



Trp Asn Gly Thr Thr Arg Val Ala lie Lys Thr Deu Lys Pro Gly Thr 
290 295 3CK0 

Met Ser Pro Glu Ala Phe Leu Gin Glu Ala Gin Val^Met Lys Lys Leu 

305 310 315 \ 320 

Arg His Glu Lys Leu Val Gin Leu Tyr Ala Val Val Ser\ Glu Glu Pro 

325 330 \ 335 

, lie Tyr lie Val Thr Glu Tyr Met Ser Lys Gly Ser Leu Leu Asp Phe 

340 345 35 

Leu Lys Gly Glu Thr Gly Lys Tyr Leu Arg Leu Pro Gin Leu ^Xal Asp 
355 360 365 

Met Ala Ala Gin lie Ala Ser Gly Met Ala Tyr Val Glu Arg MetN^sn 
370 375 380 

Tyr Val His Arg Asp Leu Arg Ala Ala Asn lie Leu Val Gly Glu As: 

385 390 395 40 

Leu Val Cys Lys Val Ala Asp Phe Gly Leu Ala Arg Leu lie Glu Asp 

405 410 415 



1 1 1 
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A&n Glu Tyr Thr Ala Arg Gin Gly Ala Lys Phe Pro lie Lys Trp Thr 

420 425 430 

Ala PXo Glu Ala Ala Leu Tyr Gly Arg Phe Thr lie Lys Ser Asp Val 

435 440 445 

Trp Ser Phe Gly lie Leu Leu Thr Glu Leu Thr Thr Lys Gly Arg Val 

450 \ 455 460 

Pro Tyr Pro "Gly Met Val Asn Arg Glu Val Leu Asp Gin Val Glu Arg 

465 \ 470 475 480 

Gly Tyr Arg Met\Pro Cys Pro Pro Glu Cys Pro Glu Ser Leu His Asp 

£5 490 495 

Leu Met Cys Gin Cys\ Trp Arg Lys Glu Pro Glu Glu Arg Pro Thr Phe 

500 \ 505 510 

Glu Tyr Leu Gin Ala Phe Leu Glu Asp Tyr Phe Thr Ser Thr Glu Pro 

515 \ 520 525 



Gin Tyr Gin Pro Gly Glu 
530 



ysn Leu 



(2) INFORMATION FOR SEQ ID NO : 14 

(i) SEQUENCE CHARACTERISTICS: 1 

(A) LENGTH: 543 amino aci> 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown^ 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



<xi) SEQUENCE DESCRIPTION: SEQ ID NO:14\ 



Met Gly Cys lie Lys Ser Lys Glu Asn Lys 
15 10 



[er Pro Ala lie Lys Tyr 

15 



Arg Pro Glu Asn Thr Pro Glu Pro Val Ser ThrXser Val Ser His Tyr 

20 25 \ 30 



Gly Thr Ala Val Asn Phe Ser Ser Leu Ser Met Thr p\o Phe Gly Gly 
50 55 60 

Ser Ser Gly Val Thr Pro Phe Gly Gly Ala Ser Ser Ser \Phe Ser Val 

65 70 75 \ 80 

Val Pro Ser Ser Tyr Pro Ala Gly Leu Thr Gly Gly Val This lie Phe 

85 90 \95 

Val Ala Leu Tyr Asp Tyr Glu Ala Arg Thr Thr Glu Asp Leu S>er Phe 

100 105 110 

Lys Lys Gly Glu Arg Phe Gin lie lie Asn Asn Thr Glu Gly Asp Nfrp 
115 120 125 



Trp Glu Ala Arg Ser lie Ala Thr Gly Lys Asn Gly Tyr lie Pro Se: 



135 



140 



Asn Tyr Val Ala Pro Ala Asp Ser lie Gin Ala Glu Glu Trp Tyr Phe 

145 \ 150 155 160 

Gly Lys Met ^ly Arg Lys Asp Ala Glu Arg Leu Leu Leu Asn Pro Gly 

165 170 175 

Asn Gin Arg Gly \le Phe Leu Val Arg Glu Ser Glu Thr Thr Lys Gly 

180 \ 185 190 

Ala Tyr Ser Leu SerNlle Arg Asp Trp Asp Glu lie Arg Gly Asp Asn 

195 \ 200 205 

Val Lys His Tyr Lys IleVArg Lys Leu Asp Asn Gly Gly Tyr Tyr lie 

210 Vl.5 220 

Thr Thr Arg Ala Gin Phe Asfe Thr Leu Gin Lys Leu Val Lys His Tyr 

225 230 \ 235 240 

Thr Glu His Ala Asp Gly Leu CVs His Lys Leu Thr Thr Val Cys Pro 

245 \ ^ 250 255 

Thr Val Lys Pro Gin Thr Gin GlyfLeu Ala Lys Asp Ala Trp Glu lie 

260 V2s£5^ 270 



Pro Arg Glu Ser Leu Arg Leu Glu Va.^ Lys Leu Gly Gin Gly Cys Phe 
275 280 \ 285 



Gly Glu Val Trp Met Gly Thr Trp Asn 
290 295 



.y Thr Thr Lys Val Ala lie 
v 300 



Lys Thr Leu Lys Pro Gly Thr Met Met ProNGlu Ala Phe Leu Gin Glu 
305 310 \±S 320 



Ala Gin lie Met Lys Lys Leu Arg His Asp Lyi 

325 330 



Leu Val Pro Leu Tyr 

335 



Ala Val Val Ser Glu Glu Pro lie Tyr lie Val Ittir Glu Phe Met Ser 

340 345 \ 350 



Lys Gly Ser Leu Leu Asp Phe Leu Lys Glu Gly Asp^ 
355 360 



Gly Lys Tyr Leu 
65 



Lys Leu Pro Gin Leu Val Asp Met Ala Ala Gin lie A\a Asp Gly Met 
370 375 380 

Ala Tyr lie Glu Arg Met Asn Tyr lie His Arg Asp Leu \rg Ala Ala 

385 390 395 \ 400 

Asn lie Leu Val Gly Glu Asn Leu Val Cys Lys lie Ala Asr Phe Gly 

405 410 \415 



Leu Ala Arg Leu lie Glu Asp Asn Glu Tyr Thr Ala Arg Gin 

420 425 430 



11 y Ala 



Lys Phe Pro lie Lys Trp Thr Ala Pro Glu Ala Ala Leu Tyr Gly^Arg 
435 440 445 



Phe Thr lie Lys Ser Asp Val Trp Ser Phe Gly lie Leu Gin Thr G: 

450 455 460 



u 



3 * ' 1 i 
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Leu Val Thr\Lys Gly Arg Val Pro Tyr Pro Gly Met Val Asn Arg Glu 
465 \ 470 475 480 

Val Leu Glu G\n Val Glu Arg Gly Tyr Arg Met Pro Cys Pro Gin Gly 

485 490 495 

Cys Pro Glu Ser\Leu His Glu Leu Met Asn Leu Cys Trp Lys Lys Asp 

500 Y 505 510 

Pro Asp Glu Arg Pro) Thr Phe Glu Tyr lie Gin Ser Phe Leu Glu Asp 
515 \ 520 525 

Tyr Phe Thr Ala Thr <3yLu Pro Gin Tyr Gin Pro Gly Glu Asn Leu 
530 \ 535 540 

(2) INFORMATION FOR SEQ ID N^:15: 

(i) SEQUENCE CHARACTER I S "ta CS : 

(A) LENGTH: 52 9 amin\ acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID%0:15: 

Met Gly Cys Val Phe Cys Lys Lys Le\ Glu Pro Val Ala Thr Ala Lys 
1 5 \l0 15 

Glu Asp Ala Gly Leu Glu Gly Asp Phe Arg Ser Tyr Gly Ala Ala Asp 

20 25 \ 30 

His Tyr Gly Pro Asp Pro Thr Lys Ala Arg\Pro Ala Ser Ser Phe Ala 
35 40 \ 45 

His lie Pro Asn Tyr Ser Asn Phe Ser Ser Gin Ala lie Asn Pro Gly 
50 55 \ 60 

Phe Leu Asp Ser Gly Thr lie Arg Gly Val SerVjly Ile Gl Y Val Tnr 

65 70 75 \ 80 

Leu Phe Ile Ala Leu Tyr Asp Tyr Glu Ala Arg ThV Glu Asp Asp Leu 

85 90 \ 95 

Thr Phe Thr Lys Gly Glu Lys Phe His Ile Leu Asn Asn Thr Glu Gly 

100 105 \ 110 



Asp Trp Trp Glu Ala Arg Ser Leu Ser Ser Gly Lys Thr^ Gly Cys Ile 
115 120 125 

Pro Ser Asn Tyr Val Ala Pro Val Asp Ser Ile Gin Ala Giu Glu Trp 



130 



135 



140 



Tyr Phe Gly Lys Ile Gly Arg Lys Asp Ala Glu Arg Gin Leu\Leu Ser 
145 150 155 \ 160 



Pro Gly Asn Pro Gin Gly Ala Phe Leu Ile Arg Glu Ser Glu Thr Thr 

165 170 17^ 
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Lys Gly Ala\ Tyr Ser Leu Ser lie Arg Asp Trp Asp Gin Thr Arg Gly 

180 185 190 

Asp His Val tfys His Tyr Lys lie Arg Lys Leu Asp Met Gly Gly Tyr 
195 \ 200 205 

Tyr lie Thr Thr\lrg Val Gin Phe Asn Ser Val Gin Glu Leu Val Gin 
210 \ 215 220 

His Tyr Met Glu VaJb, Asn Asp Gly Leu Cys Asn Leu Leu lie Ala Pro 
225 \230 235 240 

Cys Thr lie Met Lys E^ro Gin Thr Leu Gly Leu Ala Lys Asp Ala Trp 

245 \ 250 255 

Glu lie Ser Arg Ser SerXlle Thr Leu Glu Arg Arg Leu Gly Thr Gly 

260 \ 265 270 

Cys Phe Gly Asp Val Trp LeVi Gly Thr Trp Asn Gly Ser Thr Lys Val 
275 \280 285 

Ala Val Lys Thr Leu Lys Pro &ly Thr Met Ser Pro Lys Ala Phe Leu 
290 295 \ 300 



Glu Glu Ala Gin Val Met Lys 
305 310 



Leu 



Arg His Asp Lys Leu Val Gin 
315 320 



Leu Tyr Ala Val Val Ser Glu Glu Pro lie Tyr lie Val Thr Glu Phe 

325 \ 330 335 

Met Cys His Gly Ser Leu Leu Asp Phe \eu Lys Asn Pro Glu Gly Gin 

340 345 \ 350 

Asp Leu Arg Leu Pro Gin Leu Val Asp Mecy Ala Ala Gin Val Ala Glu 

355 360 \ 365 

Gly Met Ala Tyr Met Glu Arg Met Asn Tyr l\e His Arg Asp Leu Arg 

370 375 \ 380 

Ala Ala Asn lie Leu Val Gly Glu Arg Leu Ala \ys Lys lie Ala Asp 

385 390 395 \ 400 



Phe Gly Leu Ala Arg Leu lie Lys Asp Asp Glu Ty\ 

405 410 



Asn Pro Cys Gin 
415 



Gly Ser Lys Phe Pro lie Lys Trp Thr Ala Pro Glu >Ala Ala Leu Phe 

420 425 \ 430 

Gly Arg Phe Thr lie Lys Ser Asp Val Trp Ser Phe G^y lie Leu Leu 

435 440 44 

Thr Glu Leu lie Thr Lys Gly Arg lie Pro Tyr Pro Gly \iet Asn Lys 

450 455 460 

Arg Glu Val Leu Glu Gin Val Glu Gin Gly Tyr His Met P^p Cys Pro 

465 470 475 \ 480 



Pro Gly Cys Pro Ala Ser Leu Tyr Glu Ala Met Glu Gin Thr\Trp Arg 

485 490 1495 

Leu Asp Pro Glu Glu Arg Pro Thr Phe Glu Tyr Leu Gin Ser Pfce Leu 

500 505 510 
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Glu Asp Tyr Phi 
515 



Thr Ser Ala Glu Pro Gin Tyr Gin Pro Gly Asp Gin 

520 525 



Thr 



(2) INFORMATION FOR SEQ \D NO: 16: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 512 aViino acids 

(B) TYPE: amino aaid 

(C) STRANDEDNESS : mnknown 
{ D ) TOPOLOGY : unkno\ 

(ii) MOLECULE TYPE: protei: 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 16: 

Met Gly Cys lie Lys Ser Lys GvjT%Lys Asp Ser Leu Ser Asp Asp Gly 
1 5 A ' 10 15 

Val Asp Leu Lys Thr Gin Pro Val\ Arg Asn Thr Glu Arg Thr lie Tyr 

20 \25 30 

Val Arg Asp Pro Thr Ser Asn Lys Gin Gin Arg Pro Val Pro Glu Ser 
35 40 \ 45 

Gin Leu Leu Pro Gly Gin Arg Phe Gln\ Thr Lys Asp Pro Glu Glu Gin 

50 55 \ 60 

Gly Asp lie Val Val Ala Leu Tyr Pro TV r Asp Gly lie His Pro Asp 
65 70 \ 75 80 

Asp Leu Ser Phe Lys Lys Gly Glu Lys Met\ Lys Val Leu Glu Glu His 

85 90 \ 95 

Gly Glu Trp Trp Lys Ala Lys Ser Leu Leu Thr Lys Lys Glu Gly Phe 

100 105 \ 110 

lie Pro Ser Asn Tyr Val Ala Lys Leu Asn Thr\ Leu Glu Thr Glu Glu 
115 120 \ 125 

Trp Phe Phe Lys Asp lie Thr Arg Lys Asp Ala G^u Arg Gin Leu Leu 

130 135 l4o 

Ala Pro Gly Asn Ser Ala Gly Ala Phe Leu lie ArgVGlu Ser Glu Thr 
145 150 155 \ 160 

Leu Lys Gly Ser Phe Ser Leu Ser Val Arg Asp Phe &sp Pro Val His 

165 170 \ 175 

Gly Asp Val lie Lys His Tyr Lys lie Arg Ser Leu AsA Asn Gly Gly 

180 185 \190 

Tyr Tyr lie Ser Pro Arg lie Thr Phe Pro Cys lie Ser J^sp Met lie 
195 200 205 



Lys His Tyr Gin Lys Gin Ala Asp Gly Leu Cys Arg Arg Le\i Glu Lys 
210 215 220 



.1 - t I ) 
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Ala Cys \le Ser Pro Lys Pro Gin Lys Pro Trp Asp Lys Asp Ala Trp 
225 \ 230 235 240 

Glu lie Pro\ Arg Glu Ser lie Lys Leu Val Lys Arg Leu Gly Ala Gly 

\ 245 250 255 

Gin Phe Gly Glu Val Trp Met Gly Tyr Tyr Asn Asn Ser Thr Lys Val 

260\ 265 270 

Ala Val Lys Thr Lau. Lys Pro Gly Thr Met Ser Val Gin Ala Phe Leu 
275 \ 280 285 

Glu Glu Ala Asn Leu Met Lys Thr Leu Gin His Asp Lys Leu Val Arg 
290 \ 295 300 

Leu Tyr Ala Val Val ThrVrg Glu Glu Pro lie Tyr lie lie Thr Glu 
305 310 \ 315 320 

Tyr Met Ala Lys Gly Ser Leu, Leu Asp Phe Leu Lys Ser Asp Glu Gly 

325 \ 330 335 

Gly Lys Val Leu Leu Pro Lys Lffeu lie Asp Phe Ser Ala Gin lie Ala 

340 v A 2.4 5 350 

Glu Gly Met Ala Tyr lie Glu Arg \>ys Asn Tyr lie His Arg Asp Leu 
355 360 \ 365 

Arg Ala Ala Asn Val Leu Val Ser Glu^ Ser Leu Met Cys Lys lie Ala 
370 375 \ 380 

Asp Phe Gly Leu Ala Arg Val lie Glu Asp Asn Glu Tyr Thr Ala Arg 
385 390 \ 395 400 

Glu Gly Ala Lys Phe Pro lie Lys Trp ThrVAla Pro Glu Ala lie Asn 

405 410 \ 415 

Phe Gly Cys Phe Thr lie Lys Ser Asp Val Tkp Ser Phe Gly lie Leu 

420 425 \ 430 

Leu Tyr Glu lie Val Thr Tyr Gly Lys lie Pro Vyr Pro Gly Arg Thr 
435 440 V 445 

Asn Ala Asp Val Met Thr Ala Leu Ser Gin Gly Tyis Arg Met Pro Arg 
450 455 460\ 

Val Glu Asn Cys Pro Asp Glu Leu Tyr Asp lie Met Dys Met Cys Trp 
465 470 475 \ 480 

Lys Glu Lys Ala Glu Glu Arg Pro Thr Phe Asp Tyr Leu\ Gin Ser Val 

485 490 \ 495 



Leu Asp Asp Phe Tyr Thr Ala Thr Glu Gly Gin Tyr Gin G\n Gin Pro 

500 505 5 



(2) INFORMATION FOR SEQ ID NO: 17: 



(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 505 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 



(ii) 



MOLECUDE TYPE: protein 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 17: 



Met Gly Ser Met\Lys 
1 



Ser Lys Phe Leu Gin Val Gly Gly Asn Thr Phe 

10 15 



Ser Lys Thr Glu 

20 



Ser Ala Ser Pro His Cys Pro Val Tyr Val Pro 

25 30 



Asp Pro Thr Ser Thr 3Sle Lys Pro Gly Pro Asn Ser His Asn Ser Asn 

35 \ 40 45 

Thr Pro Gly lie Arg Glu^Ala Gly Ser Glu Asp lie lie Val Val Ala 

50 9£ 60 

Leu Tyr Asp Tyr Glu Ala Ile\ His His Glu Asp Leu Ser Phe Gin Lys 

65 70 \ 75 80 

Gly Asp Gin Met Val Val Leu G\u Glu Ser Gly Glu Trp Trp Lys Ala 

85 \ 90 95 

Arg Ser Leu Ala Thr Arg Lys Glu Jjiy ^Tyr lie Pro Ser Asn Tyr Val 

100 /T05 110 

Ala Arg Val Asp Ser Leu Glu Thr Glu\ Glu Trp Phe Phe Lys Gly lie 

115 120 \ 125 

Ser Arg Lys Asp Ala Glu Arg Gin Leu Leoi Ala Pro Gly Asn Met Leu 

130 135 \ 140 

Gly Ser Phe Met lie Arg Asp Ser Glu Thr fer Lys Gly Ser Tyr Ser 

145 150 1S5 160 



Leu Ser Val Arg Asp Tyr Asp Pro Arg Gin Gly^ 

165 170 



v Asp Thr Val Lys His 

175 



Tyr Lys lie Arg Thr Leu Asp Asn Gly Gly Phe Tyi 

180 185 



lie Ser Pro Arg 
190 



Ser Thr Phe Ser Thr Leu Gin Glu Leu Val Asp His Tfyr Lys Lys Gly 
195 200 2 

Asn Asp Gly Leu Cys Gin Lys Leu Ser Val Pro Cys Met ^er Ser Lys 
210 215 220 

Pro Gin Lys Pro Trp Glu Lys Asp Ala Trp Glu lie Pro Ar& Glu Ser 

225 230 235 \ 240 

Leu Lys Leu Glu Lys Lys Leu Gly Ala Gly Gin Phe Gly Glu V)al Trp 

245 250 2 

Met Ala Thr Tyr Asn Lys His Thr Lys Val Ala Val Lys Thr Met\jys 

260 265 270 

Pro Gly Ser Met Ser Val Glu Ala Phe Leu Ala Glu Ala Asn Val Me : 
275 280 285 



Lys Thr Leu Gin His Asp Lys Leu Val Lys Leu His Ala Val Val Thr 
290 295 300 



t 
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Lys Glu Pro lie Yyr lie lie Thr Glu Phe Met Ala Lys Gly Ser Leu 
305 \ 310 315 320 

Leu Asp Phe Leu LySi Ser Asp Glu Gly Ser Lys Gin Pro Leu Pro Lys 

325\ 330 335 

Leu lie Asp Phe Ser Ala Gin lie Ala Glu Gly Met Ala Phe lie Glu 

340 \ 345 350 

Gin Arg Asn Tyr lie His\ Arg Asp Leu Arg Ala Ala Asn lie Leu Val 
355 \ 360 365 

Ser Ala Ser Leu Val Cys iVs lie Ala Asp Phe Gly Leu Ala Arg Val 
370 37,5 380 

lie Glu Asp Asn Glu Tyr ThA Ala Arg Glu Gly Ala Lys Phe Pro lie 
385 390 \ 395 400 

Lys Trp Thr Ala Pro Glu Ala iYe Asn Phe Gly Ser Phe Thr lie Lys 

405 \ 410 415 

Ser Asp Val Trp Ser Phe Gly Ile\Leu Leu Met Glu lie Val Thr Tyr 

420 425 430 



Gly Arg lie Pro Tyr Pro Gly Met 
435 440 



Asn Pro Glu Val lie Arg Ala 

445 



Leu Glu Arg Gly Tyr Arg Met Pro Arg 
450 455 



(Pro Glu Asn Cys Pro Glu Glu 
460 



Leu Tyr Asn lie Met Met Arg Cys Trp Lvs Asn Arg Pro Glu Glu Arg 
465 470 \ 475 480 

Pro Thr Phe Glu Tyr lie Gin Ser Val Leu Asp Phe Tyr Thr Ala 

485 490 \ 495 

Thr Glu Ser Gin Tyr Gin Gin Gin Pro 

500 505 

(2) INFORMATION FOR SEQ ID NO: 18: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 509 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 18: 

Met Gly Cys Gly Cys Ser Ser His Pro Glu Asp Asp Trp\Met Glu Asn 
1 5 10 \ 15 

lie Asp Val Cys Glu Asn Cys His Tyr Pro lie Val Pro L>^u Asp Gly 

20 25 3 



Lys Gly Thr Leu Leu lie Arg Asn Gly Ser Glu Val Arg As$ Pro Leu 
35 40 45 



-80- 



Val Thr Tyr (51 u 
50 \ 

Leu Val lie Ala 
65 A 

Gly Phe Glu Lys 



Trp Trp Lys Ala 

100 

Phe Asn Phe Val 
115 

Phe Lys Asn Leu 
130 

Gly Asn Thr His 
145 

Gly Ser Phe Ser 



Val Val Lys His 

180 

lie Ser Pro Arg 
195 

Tyr Thr Asn Ala 
210 

Gin Thr Gin Lys 

^2 

Pro Arg Glu Thr 



Gly Glu Val Trp 

260 

Lys Ser Leu Lys 
275 

Ala Asn Leu Met 
290 

Ala Val Val Thr 
305 

Asn Gly Ser Leu 



Thr lie Asn Lys 

340 

Ala Phe lie Glu 
355 

Asn lie Leu Val 
370 



Gly Ser Asn Pro 
55 

Leu His Ser Tyr 
70 

Qdy Glu Gin Leu 
8 \ 

GlA Ser Leu Thr 



Ala Lys Ala Asn 
\ 120 

Ser ArgXLys Asp 
U35 

Gly Ser Plae Leu 
150 \ 

Leu Ser Val\ Arg 
165 \ 

Tyr Lys Ile/arg 



lie Thr Phe Pr® 

20CT 

Ser Asp Gly Leu 
215 

Pro Gin Lys Pro 
230 

Leu Lys Leu Val 
245 

Met Gly Tyr Tyr 



Gin Gly Ser Met 

280 

Lys Gin Leu Gin 
295 

Gin Glu Pro lie 
310 

Val Asp Phe Leu 
325 

Leu Leu Asp Met 



Glu Arg Asn Tyr 

360 

Ser Asp Thr Leu 
375 



Pro Ala Ser Pro 

60 

Glu Pro Ser His 
75 

Arg lie Leu Glu 
90 

Thr Gly Gin Glu 
105 

Ser Leu Glu Pro 



Ala Glu Arg Gin 

140 

lie Arg Glu Ser 
155 

Asp Phe Asp Gin 
170 

Asn Leu Asp Asn 
^.85 

Gly Leu His Glu 



Cys Thr Arg Leu 
\ 220 

Trp Trp Glu Asp 
\ 235 

Glu y^rg Leu Gly 
£50 

Asn Gly His Thr 
265 \ 

Ser- Pro\ Asp Ala 



His Gin Arg Leu 
\ 300 

Tyr lie lie Thr 
313L 

Lys Thr ProXSer 
330 \ 

Ala Ala Gin IUe 
345 \ 

lie His Arg Ash 



Ser Cys Lys lie 

380 



Leu Gin Asp Asn 



Asp Gly Asp Leu 

80 

Gin Ser Gly Glu 
95 

Gly Phe lie Pro 
110 

Glu Pro Trp Phe 
125 

Leu Leu Ala Pro 



Glu Ser Thr Ala 

160 

Asn Gin Gly Glu 
175 

Gly Gly Phe Tyr 
190 

Leu Val Arg His 
205 

Ser Arg Pro Cys 



Glu Trp Glu Val 

240 

Ala Gly Gin Phe 
255 

Lys Val Ala Val 
270 

Phe Leu Ala Glu 
285 

Val Arg Leu Tyr 



Glu Tyr Met Glu 

320 

Gly lie Lys Leu 
335 

Ala Glu Gly Met 
350 

Leu Arg Ala Ala 
365 

&la Asp Phe Gly 
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Leu Ala Arg \Leu lie Glu Asp Asn Glu Tyr Thr Ala Arg Glu Gly Ala 
385 \ 390 395 400 

Lys Phe Pro Il\ Lys Trp Thr Ala Pro Glu Ala lie Asn Tyr Gly Thr 

05 410 415 

Phe Thr lie Lys Ser Asp Val Trp Ser Phe Gly lie Leu Leu Thr Glu 

420 \ 425 430 

lie Val Thr His GlA Arg lie Pro Tyr Pro Gly Met Thr Asn Pro Glu 
435 \ 440 445 

Val lie Gin Asn Leu g\u Arg Gly Tyr Arg Met Val Arg Pro Asp Asn 
450 \ 455 460 

Cys Pro Glu Glu Leu TyrXGln Leu Met Arg Leu Cys Trp Lys Glu Arg 
465 470 \ 475 480 



Pro Glu Asp Arg Pro Thr 

485 



Pile Asp Tyr Leu Arg Ser Val Leu Glu Asp 

490 495 



Phe Phe Thr Ala Thr Glu Gly Gin Tyr Gin Pro Gin Pro 

500 \ 505 

INFORMATION FOR SEQ ID NO: 19: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 499 amino acids 

(B) TYPE: amino acid 

(C) STRANDEDNESS : unknown 

(D) TOPOLOGY: unknown 

(ii) MOLECULE TYPE: protein 



(xi) SEQUENCE DESCRIPTION : SEQ ID NO: 19 

Met Gly Leu Leu Ser Ser Lys Arg Gin Val\Ser Glu Lys Gly Lys Gly 
1 5 10 \ 15 

Trp Ser Pro Val Lys lie Arg Thr Gin Asp L^rs Ala Pro Pro Pro Leu 

20 25 V 30 

Pro Pro Leu Val Val Phe Asn His Leu Ala Pro\Pro Ser Pro Asn Gin 
35 40 \ 45 

Asp Pro Asp Glu Glu Glu Arg Phe Val Val Ala Leu Phe Asp Tyr Ala 
50 55 60 > 

Ala Val Asn Asp Arg Asp Leu Gin Val Leu Lys GlyVjlu Lys Leu Gin 
65 70 75 \ 80 

Val Leu Arg Ser Thr Gly Asp Trp Trp Leu Ala Arg Ser: Leu Val Thr 

85 90 \ 95 

Gly Arg Glu Gly Tyr Val Pro Ser Asn Phe Val Ala ProVVal Glu Thr 

100 105 YL10 



Leu Glu Val Glu Lys Trp Phe Phe Arg Thr lie Ser Arg Ifys Asp Ala 
115 120 125 
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Glu Arg Gin Yeu Leu Ala Pro Met Asn Lys Ala Gly Ser Phe Leu lie 
130 \ 135 140 

Arg Glu Ser Glm Ser Asn Lys Gly Ala Phe Ser Leu Ser Val Lys Asp 
145 \ 150 155 160 

lie Thr Thr Gin Gly Glu Val Val Lys His Tyr Lys lie Arg Ser Leu 

163 170 175 

Asp Asn Gly Gly TyrVryr lie Ser Pro Arg lie Thr Phe Pro Thr Leu 

180 \ 185 190 

Gin Ala Leu Val Gin h\s Tyr Ser Lys Lys Gly Asp Gly Leu Cys Gin 
195 \ 200 205 

Lys Leu Thr Leu Pro Cyswal Asn Leu Ala Pro Lys Asn Leu Trp Ala 
210 S15 220 

Gin Asp Glu Trp Glu lie Pro Arg Gin Ser Leu Lys Leu Val Arg Lys 
225 230 \ 235 240 

Leu Gly Ser Gly Gin Phe Gly ^Glu Val Trp Met Gly Tyr Tyr Lys Asn 

245 250 255 



Asn Met Lys Val Ala lie Lys 

260 



Leu Lys Glu Gly Thr Met Ser Pro 
265 270 



Glu Ala Phe Leu Gly Glu Ala Asn Val Met Lys Thr Leu Gin His Glu 

275 280 \ 285 

Arg Leu Val Arg Leu Tyr Ala Val VaA Thr Arg Glu Pro lie Tyr lie 

290 295 \ 300 

Val Thr Glu Tyr Met Ala Arg Gly Cys neu Leu Asp Phe Leu Lys Thr 

305 310 \ 315 320 

Asp Glu Gly Ser Arg Leu Ser Leu Pro Argv Leu lie Asp Met Ser Ala 

325 330\ 335 

Gin Val Ala Glu Gly Met Ala Tyr lie Glu 7$rg Met Asn Ser lie His 

340 345 \ 350 

Arg Asp Leu Arg Ala Ala Asn lie Leu Val SenGlu Thr Leu Cys Cys 

355 360 \ 365 

Lys lie Ala Asp Phe Gly Leu Ala Arg lie lie A^fep Ser Glu Tyr Thr 

370 375 38\0 

Ala Gin Glu Gly Ala Lys Phe Pro lie Lys Trp Thr\ Ala Pro Glu Ala 

385 390 395 \ 400 

lie His Phe Gly Val Phe Thr lie Lys Ala Asp Val TVp Ser Phe Gly 

405 410 \ 415 

Val Leu Leu Met Val lie Val Thr Tyr Gly Arg Val Pro\Tyr Pro Gly 

420 425 \430 

Met Ser Asn Pro Glu Val lie Arg Ser Leu Glu His Gly Tyr Arg Met 

435 440 445 



Pro Cys Pro Glu Thr Cys Pro Pro Glu Leu Tyr Asn Asp Ile^ He Thr 
450 455 460 
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Glu Cys Trp Arg Gly ArV Pro Glu Glu Arg Pro Thr Phe Glu Phe Leu 
465 470\ 475 480 



Gin Ser Val Leu Glu Asp 

485 



Le Tyr Thr Ala Thr Glu Gly Gin Tyr Glu 

490 495 



Leu Gin Pro 



(2) INFORMATION FOR SEQ ID NO: 20: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 28 base pairs 

(B) TYPE: nucleic acid 
<C) STRANDEDNESS : unknown 
( D ) TOPOLOGY : unknown 

(ii) MOLECULE TYPE: DNA 




(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 20 
GGAATTCCCA CAGNGACTTN GCNGCNAG 
(2) INFORMATION FOR SEQ ID NO: 21: 

(i) SEQUENCE CHARACTERISTICS: 

(A) LENGTH: 26 base pairs 

(B) TYPE: nucleic acid 

( C ) S TRANDEDNE S S : unknown 

( D ) TOPOLOGY : unknown 



28 



(ii) MOLECULE TYPE: DNA 



(xi) SEQUENCE DESCRIPTION: SEQ ID NO: 21 



GGAATTCCGA ANGTCCANAC GTCNGA 



26 



